As Central Government, Hospital, and Local Government Health Services are now developing simultaneously in Northern Ireland (surely a somewhat unique circumstance), it might be deemed a suitable time for this study of preventive practice in midwifery.
And it might be asked-Can there be a lot to talk about? We have first-class teaching maternity hospitals in Belfast, with an extremely low maternal mortality rate, a comparative immunity from infection in the nurseries of maternity wings throughout the Province, and an overall maternal mortality rate of 1.9 per one thousand live births for 1947.
For the year 1947 the two large maternity hospitals in Northern Ireland-the Royal Maternity and the Jubilee Hospital (dealing largely with complicated cases)-returned maternal mortality rates of 4 per one thousand total births (approx.).
During the year 1948 there were only two maternal deaths in the Royal Maternity Hospital, both of which were due to causes associated with pregnancy! There is a great deal for us to think about, however, in the matter of provision of maternity schemes generally, both in and out of hospital.
For a study of any breadth and consequence one must rather shamelessly invade the territories of the obstetrician, the physician, the bacteriologist, the general practitioner, and the medical officer of health.
THE BACKGROUND OF THE CONTROL OF INFECTIONS.
There is much of interest in an article entitled "The History of the Belfast School of Obstetrics, 1793 Obstetrics, -1933 ," by Professor C. H. G. Macafee.27 Much that is in this paper illustrates the truth of the impression often gained by the student of these matters, namely, that, in common with many another worthy project, the maternity services have developed in the face of oft-recurring opposition and petty obstruction. This is not a fact pertaining to Northern Ireland alone.
The Belfast Lying-in Hospital, the early predecessor of the present imposing building, was one of the oldest maternity hospitals in the British Isles, being the sixteenth to be founded between 1736 and 1799. This original hospital (first proposed in 1793) possessed six beds.
The training of nurses was first accepted only in 1879, and we are told that Professor Burdon, who played a large part in the development of obstetrical practice in Belfast, "during his eighteen years as professor, accomplished much in the face of narrow-minded opposition."
But as a curious anomaly, though many difficulties had been thrown in the way of the obstetricians by the physicians of the times, it was, amongst others, due to the efforts of Professor Lindsay, "a physician gifted with long vision," that we owe the decision to erect the Royal Maternity Hospital (one hundred beds) opened in 1933 and built at a cost of £114,000. We are told that, in 1837, the old Lying-in Hospital was ravaged by puerperal sepsis; this in common with the times. The mortality rates were high in hospitals throughout the country, but this is scarcely a true reflection of the maternal mortality rates generally of a century ago.
In the old Edinburgh Maternity Hospital, from 1823 to 1844, out of 3,906 deliveries there were in all 75 deaths, a mortality of 19 per 1,000, mainly due to sepsis. Dr. Douglas Miller considered it probable that, in 1840, the maternal death rate throughout the country was in the neighbourhood of 10 per 1,000 live births. 25 With the assistance of the Registrar General's Department of Northern Ireland, I have been able to study the maternal mortality rates for Ireland, as a whole, as far back as statistics are recorded in print.
As I said, the mortality rate for Northern Ireland was 1.9 per 1,000 live births for 1947 (equivalent to an estimated rate of about 1.78 per 1,000 total births).
This figure has fallen to its present level since the years 1934-35, when it was in the neighbourhood of six. But previous to that, the rate had remained more or less stationary at between 6 and 7 per 1,000 live births for about sixty years up to 1900, uninfluenced to any material extent by even wars or Lister's discovery of antiseptics! If wars played any part at all it was to show a slight reduction in the rate (Boer War and Great War Between the years 1841 and 1851 there were 8,648 deaths, but against this average of 860 deaths per annum it must be remembered that the population of all Ireland was over eight million in 1841, falling progressively to less than six million in 1861, due mainly to emigration. As the population, and hence the numbers of live births reduced themselves, so did the numbers of maternal deaths reduce, leaving the actual death rate much the same year by year.
Since the number of hospital beds could not be many, compared with modern requirements, the maternal mortality trend reflects the degree of safety of the dotniciliary practice of midwifery.
From 1936 onwards, with the discoveries of many more drugs of the sulphonamide group, and the subsequent introduction of penicillin, the death rate has come down spectacularly in all parts of the United Kingdom. We should consider (a) whether it is only in that part due to sepsis that improvement has occurred, (b) what other factors are playing an important r6le in the overall reduction in maternal mortality rates.
To assess this, it is necessary, first of all, to study the background of the more recent advances, first in the control of sepsis, and then in the overall advances in obstetrics generally.
Although much has been discovered relating to the nature of puerperal sepsis in the past ten or twelve years, the promotion of theories on the subject goes back a long time. There is always someone who sees the truth, or at least suspects it, long before it is actually proven.
Even as Patrick Manson talked of mosquitoes before Ronald Ross proved their relationship with malarial spread, and even as the Duchess of Cleveland was convinced of the means of preventing smallpox a hundred years before Jenner ventured on his trial vaccination, so we find that over a hundred years ago Pasteur was emphasizing the dangers of the human carrier.
This subject of the means by which infection is spread has engaged the attention of research workers for the past fifty years. To begin with, there were several parallel lines of attack-one connected with the investigation of spread of infections generally and not necessarily associated with maternity work, a second about twenty to thirty years later connected with the study of infections in maternity hospitals, but lacking the advantages of modern bacteriological methods. About ten years after that the two ideas come together and real progress begins. For instance, Power, in 1880-81, at the Fulham Hospital, studied the possibilities of aerial transmission of germs (in relation to smallpox), while, in 1897-99, Flugge and his pupils propounded the theory of more intimate contact and spread by droplet infection. 2 In 1908 Biernacki introduced into the Plaiston Hospital the idea of "barrier nursing" by the use of visible screens, and in 1910 Crookshank, at the Bann Hospital, Mortlake, began a modified system of bed isolation. 2 And although Kirstein3 had thought of-the possibilities of dust-borne infection in 1902, it was not till 1936 and 1938 that White and Cruikshank respectively studied the subject on a truly scientific basis. 3 Elizabeth White recorded that in twenty-seven single-be(d wards, housing patients discharging hzemolytic streptococci, the air was always contaminated by that organism, and the strain was identical with the strain from the patient.l It was thought unlikely that a healthy throat carrier of haemolytic streptococci would create a zone of streptococci-carrying particles around him (Colebrook, 1933 25 These reports went much further than discussions of the control of sepsis, and opened up enquiry into maternal mortality in its widest possible sense.
To-day, when mortality rates are falling everywhere, there are so many factors now known to play a part in their reduction that an interest can be provided for all sections of the profession, each having his part to play in greater or less degree, though, as I hope to show presently, it will fall, in the end, to the obstetrician to set the seal on fifty years of intensive effort.
TECHNICAL ADVANCES WHICH HAVE INFLUENCED THE MODERN OUTLOOK. I should like now to discuss the bacteriological aspects of prevention before proceeding to the more clinical and general aspects of administrative maternity schemes.
BACTERIOLOGY:
(a) Laboratory Control of Puerperal Sepsis.-The knowledge that bacteria could be found fairly easily in suspension on particles of dust from floors, furnishings, and bedclothes, and that dust-borne streptococci could be resistant to ultra-violet light rays and chemical aerosols (Twort, et al., 1940) led to the introducton of methods of reducing the dust in the atmosphere, or potential dust which might easily reach the atmosphere.
An Army experiment carried out in 1944 by Anderson, Buchanan, and McPartland showed, in a controlled experiment extending over three months, that where floors were oiled, the rate of respiratory infections contracted by the sleepers was considerably less than that where no oiling was done.5 The practical objections to oiling areapparent, and while Cruikshank stated (1939) that cleansing of polluted air by free ventilation and damp dusting and sweeping were two ways, probably effective, of preventing air-borne infection,2 at the same time Leonard Colebrook came out strongly in favour of oiling in 1946. He says, "Oiling of floors once in every two to three weeks should become standard practice.' '20 Probably since little oil is required, the fault, if any, lies in too generous application with the production of over-sticky flooring. Objections to the oiling of blankets are dealt with by Colebrook, who suggests dipping blankets and woollen articles in special oil and opening out in a centrifuge. Steam heat at 5 lb. pressure for twenty minutes sterilizes the blankets and does not injure them.
Colebrook describes also the "slit-sampler" devised by Bourdillon, Lidwell, and Thomas for determining the bacterial content of the air. Air is sucked in by electric pump at a definite rate on to a slowly revolving blood-agar plate producing what might be termed a bacteriograph.
As with every discovery, newer and better methods soon come along, and Harwood and others describe a new technique for the application of dust-laying oils using Fixanol C and Teepol (1944). 6 Much greater speed and accuracy in determining the source and hence applying effective control is possible with the development of knowledge regarding the typing of various strains of organisms.
Whereas early attempts at control were very general so far as the laboratory work was concerned, now great care in the taking of nose and throat swabs and provision for their proper bacteriological examination is required if potentially dangerous carriers are not to be missed.
As examples of this, may I mention just a few instances. Kenny & Barber (1944) describe seven cases showing the same type of organism and where the probable source of infection was traced to an infected lavatory seat.4 Dora Colebrook had previously illustrated the value of absorption-agglutinin methods. In one investigation of 837 women examined, two only of the fifty-two strains recovered were human pathogens, giving rise to a severe infection, while in another of forty-six severe cases, forty.five were infected by human pathogens.9
Although the next example is rather outside the subject of puerperal infection, it nevertheless is worthy of notice as illustrating the value of modern bacteriological methods. G. C. Williams and Carol Sims-Roberts described an outbreak of pemphigus neonatorum in a private nursing home (1947) due to phage type 3A staphylococcus aureus which was recovered from the bullae of four cases, the nose and throat of one case, one baby with nasal discharge, one non-affected baby, and Nurse B (a heavy carrier). Knox and Marmion (1945) described an outbreak of streptococcal infection due to Type 25 recovered by slit-sampler plate from air and dust and ultimately connected up with a sore finger of Sister R. The following statement is illuminating: "If a swab (of the finger) had been examined at that time, and if haemolytic streptococci had been .isolated, the whole outbreak might have been prevented." '22 If-I may seem to have laboured this aspect of prevention, let my excuse be that I have kinown of several instanccs wlhere conltrol was leldL up by a reluctance oni the part of those in charge, sometimies me(lical, sometimes nursing, to face the fact that the tracking downv of such infection to the real source was not a reflection oni the hospital, but aL matter of great urgency, and(i that (lelay produced unidesirable publicity instead of obviating it. The other importanit lesson is the desirability of readily accessible first-class laboratory facilities.
(b) Neotnatal Morbidity.-Let us consider for a little the preventioll of gcastroenteritis among the newly-born in our maternity homes and hospitals.
The leader article of the Lanticet (28/12/46) drawvs attention to two types of gastroenteritis-(a) a mild type affecting babies and adults of all ages, and (b) a severe type affecting mostly infants under tlhree months. The example given of the former was that at Cowley Road Hospital, Oxford, wlhere twenty-nine babies were affected, with no (leaths (60 per cent. of the mothers in hospital were affected also).
'Ihc severe type was excmiplified by that at the Leicester (eneraL Hospital, where in a small outbreak witlh a high mortality twenty-five babies were affected, andl there were twelve deaths.15
In regard to the mildl typc, Browvn, Crawford, and Stent (194,5) pointed out that an cpidemic of diarrhoea and vomiting might run concurrently in pcople of all ages and sexes in the surrounding district, anid was, therefore, a much more widespread problem thani for the hospital alone.16 A questionnaire sent out to general practitioners brought out these facts, but it was clcar to me in my visits throughout the country that the widespread nature of this mild type was a fairly common occurrence.
Ormiston, summarizing(, the pathological findings in three outbreaks in 1941, demonstrated the negative nature of stool cultures in outbreaks with a case fatality rate of 29 per cenit., and made mention of the fact that hospitals were unduly reticent when such outbreaks occurred. 11 Satkula (1948)12 and Slhera (1947)17 dealt witlh the morbid processes and stresse(d the probable virus origiin of the disease, the virus probably affecting the gut with toxic manifestationi in tllc liver and brain, ali(l wasting of thymus and suprarenals.
Sakula metntionic(l that in his outbreak "breast-fedl childreni remained well, while those receivinig bottle feeds of whatever kind( became ill," alnd Stern (1947) I'his is niot a fact that slhould be -lossed oxver, and certainly nio lhospital authorities writh the necessary breadth of vision would wish to gloss it over.
[)uring a wxaruir-lrgent ancl (Irastic action may ofteln re(luirc an amendment of accepted routinie, anid tlis is a "wvar"' oni (liscasc, in wlhichl we mLust all play our part with the fullest co-operation.
Having mentioned the main (liscoveries and trends, let me noxw summarize the chlief lines of action which have beeni adlvocated in conitrol of epidemic disease of mothers and/or babies, but before so (loing, may I just say that a routinie whiclh Will ensure, as far as possible, total preventioni of spread of infection is surely to be commend(led, eveni though it may interfere to some extenlt with nursing staff routine aind teaching miietho(ds. Rouitine and teachinig caln be alterc(l withlott dletriment to the pupil's real iinterests. ...
SUMMARY
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Infection no longer appears as the major factor. It occurs, but owing to the availability of effective modern remedies it does not cause many deaths. It could be eradicated as a cause altogether.
Abortion has disappeared as a major issue. Is this because the fear and secrecy associated previously with illegitimacy has disappeared, or is it because of the disappearance of the septic factor associated?
Notice, however, that whereas there is now an improvement in all returns and figures over the past ten years, and whereas eclampsias and albuminurias have ceased to be a major worry, haemorrhage, shock, and accidents (one-third all told) remain as a guide to what is required now.
Can we safely say that modern drugs have played their part, ante-natal services have played their part, improved obstetrics has played its part? But what is still to be done and whose job is it to do it? In analysing this we must keep the foregoing figures in mind all the way.
And this leads one to the reflection that the standards of midwifery practice can no longer be assessed properly by maternal mortality returns, though these are necessary and a help, but a truer reflection, possibly the only true one, is to be had from the gynmcological wards, gynacological out-patient clinics, and postnatal clinics.
As to maternal mortality returns, it is right that the results of investigations should be published, though not so much in condemnatory fashion as by way of material for careful study. To this end the employment of obstetricians of fairly senior status for the personal and local investigation is a logical and reasonable proposal, and one that would appeal to all branches of the profession. Both public health and hospital authorities should be in possession of, and take part in the assessment, the summarized results.
THE DOMICILIARY MATERNITY SERVICES.
The position in Northern Ireland differs somewhat from that in England, in that every expectant mother is guaranteed both a midwife and doctor should she so desire, and also any doctor may take part in the service. Now this development presupposes two things if we are to make it a success. (a) The midwife will, by the nature of things, come to act instead ,of the maternity nurse since most mothers will want a doctor too. Thus, close harmony between doctor and midwife working as a team. must exist, and (b) The general standard 186) of midwifery of the medical profession as a whole must be maintained at the highest possible level since all may take part, and not just those with special qualifications and experience.
The supply of trained midwives is giving a little d fficulty in regard to geographical distribution and domicile at present, but will even itself out, and there will be sufficient numbers to ensure an adequate service.
At present, for lack of numbers in various parts of the country, the nurse-midwife continues to fulfil a variety of duties.
In another article (Medical Officer, 6th March, 1948) I have drawn attention to the extending scope of the work of the trained midwife, and on this score, and the score of lessened risk of conveyance of infection, a full-time ad hoc midwifery service is to be preferred.
To arrive at a true picture of these factors in a well-balanced scheme, let us consider first the ante-natal clinic, and its value to the community. Her article, as did the many reports before this, simply bears out once more the value of routine ante-natal supervision. My analysis of causes of death down through the years has, I think, pointed in this direction also, but as I have also indicated the maternal mortality rate cannot be accepted as the only foot rule for assessment.
The salient features, I imagine then, are as follows: (1) Outside the hospitals there is a need for ante-natal clinics in suitably selected areas for the convenience of the mothers. (2) Attendance of the health visitor, and the midwife who will subsequently attend the case, is desirable (as in the Croydon scheme). These are health authority employees, and the domiciliary services are vested by law in the health authorities. It follows that the medical officers of health will be interested adm nistratively in the scheme. (3) The doctor operating the clinic should-have resident obstetric experience, and a consultant should attend on occasion.
(4) Routine preventive "screening" of all primipare and high grade multiparw is justifiable because the general practitioners would welcome help fromh someone specially versed in obstetrics, and this is all the more desirable if all doctors are to join the scheme. (5) It may be wasteful to have a consultant in attendance for all routine screening, hence the junior grade of obstetrical officer should be employed in this. Such an officer cannot give of-his or her best without also a hospital connection, viz., registrar part-time. I would, therefore, advocate (i) Ante-natal clinics to be set up outside hospitals by health authorities, and equipped by them and staffed by them as far as nursing attendance is required. ( ii) The medical staffing should be allocated by the Hospitals Authorityconsultants as required for special sessions, routine to be carried out by junior obstetric officers of the registrar grade, who would also operate the Emergency Obstetric Service (Flying Squad) for the area. I have not mentioned "gastro-enteritis" teams, the Rh factor, radiology or anaesthesia, not because these things are unimportant, but because they do not bear directly on the adminiistrative action required in the scheme. I may mention in passing that gastro-enteritis is now a notifiable (lisease throughout Northern Ireland (as from January, 1949).
A word or two may be opportune in regard to forceps deliveries. It has always been drummed into us by those who know best that unhurried midwifery is the safest midwifery, and this fact needs no further emphasis from me. We can achieve this if doctor and midwife work as a team. The doctor is a busy man, but with a trained midwife acting as his maternity nurse, and especially since such midwives are now trained to use analgesia, a happy working arrangement that will allow of the doctor being called judiciously, may allow of the time factor being given its opportunity as has never been properly done in the past.
A thought should be given to the need for refresher courses of instruction for practitioners taking part in the Domiciliary Midwifery Services.
For the rest, we are always learning ! CONCILUSIONS. I have tried in this all-too-short paper to study the more important trends and developments in the maternity services in and out of hospital, which are of greatest interest to those concerned with the administration of the services, and with the accent on prevention.
Modern developments in the accuracy of bacteriological investigations have been discussed, and three ideas emerge which are of major importance:-(a) The need for a readily accessible first-class laboratory service in all maternity work.
(b) The need for a 24-hour laboratory service for all major maternity institutions.
(c) The need for team-work of the closest nature between obstetricians, administrators, and laboratory workers. Certain structural changes in maternity hospital design have been dealt with, and certain essentials in nursing technique and staffing arrangements, with particular reference to gastro-enteritis in nurseries.
The trend of maternal mortality rates has been traced over the past fifty to a hundred years, with particular reference to Ireland.
The desirable administrative features of a good domiciliary midwifery service have been discussed, and with particular reference to the special position of Northern Ireland.
The need for readily available consultant obstetric facilities within the framework of a health authority scheme for domiciliary midwifery has been discussed, and it has been pointed out that the truer reflection of standards of midwifery lies in the study of cases in gynaecological wards and out-patient gynxecological and postnatal clinics rather than in any further study of maternal mortality rates, though such studies are of value.
To finish, may I commend two impressions I have gained from this study. The first is that any enquiries into maternal deaths or consultant advice given out should not sound a condemnatory note, but rather be carried out or given in a sympathetic form for the benefit of subsequent patients, for are we not all striving towards perfection all the time? Secondly, I would commend an intimate assessment of gynaecological conditions seen at hospitals and post-natal and gynecological clinics by our professors of midwifery and of social and preventive medicine, for the benefit of our future doctors and their trusting patients.
I am indebted to the Chief Medical Officer, Dr. James Boyd; to Professor C. H. G. Macafee; to Professor J. M. Biggart; and to Mr. John Oliver, for helpful criticism and useful suggestions, and my thanks are due to the Ministry for permission to publish this article.
